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The Energy Dilemma
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Energy - Demand

Worldwide Energy Consumption
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Non-OECD countries account for 82% of the
increase in global energy use
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Energy - Supply

U.S. Electric Power Industry Net
Generation by Fuel, 2008

Renewables are the fastest growing energy source
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The World Needs to go on An Energy Diet
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Electricity Market

Worldwide Electricity Consumption

Lighting, 17%

Other, 83%

2010: 17,800 Terawatt hours total electricity consumption,
3,000 TWH was for lighting
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The Second Cycle

First ever bottom up MOCVD reactor supply model

Equity

CANACCORD Adams Researoh
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The Second Cycle
Josh Baribeeu
1.617.371.3892

josnserivzsussanacsodsderscom. |V orddwide LED supply/demand analysis
and technology primer

+  Ourbass cass supply/demend scenaric highlights that LED manufacturing capacity i
- quisily heading for s signifivant shortags sround 2010 We conclude that mesting
Inside the projected demand will require between 300 and 650 high-capasity MOCVD

Forsward 2 reactors worth §650 million to $1.4 billion. As such, e see the current oycle &3 &
Sxecutive summsry S S . .

bullizh indicator for both of the inoumbent squipment supplisrs.
Supply-demand 3
Supply analysis &« Our pradiction of & capacity chortage iz driven by & 20% CAGR forscast in total LED
Demerd analysis 11 demand through 2012, reculting in projected revenus ranging from $15.8 billion to
Materisls usege & constraints B0 224 billion. The largest drivars of thic demend forecact ars notebook snd LCD TV
Intellectus] property lsndscaps B2 backlighting, which we expeot to go %o 95-100% penstration &nd to 20%-50%
Technalogy primer 66 penetration by 2012, recpectivaly. We predict generel lighting will reprecent the next
Emerging technologies 78 wave of LED growth, a2 oxnly 10%-13% of total LED revenues in 2012,

+  Our anelysic eoncludes yield locaes st the reactor snd packeging levels are well below
optimal, suggssting further vertical intsgration bstwesn spi, chip, and packsge
companies in &n sttempt to bring up yislds, ss well &s & renswed foous on
menutseturing sechniques in &n effort to drive down sosts.

*  We sse the Chinese market ac very large, yet almost impossible to quantify in terms
of aotual demend. Chine precents a critical cales channel for many non-Chinsse LED
supplisrs s an outlet for the largs quantities of “off epsc” die from the poor yislds
mentioned above. This market is likely to be incrsssingly served by domestic Chinsss.
‘menufecturers as they olimb the learning curve in LED capacity and menufscturing
prowees, placing greater smphasis on schemes and margins

+  New entrents such es Ssmsung end LG Hlecteonios should bring greater scals and

ing expertise from markets. However, it iz too

S0 to be certain how cuccessful and what yields thece companies will achisve, and
what ths fmplications are for ths industry’s supply/demand balsnes.

Canaccord Adams is the global capital markets group of Canaccord Capital Inc. (CC1 - TSX| AIM)

The ons and opir inthis Research acourately reflect the Investment Analyst's personal,
independent and mm.m-mw-lmwlm-mmnammm For important
informertion, plesse See the sestion in of or visit

il hy/Digclogure him.
7 July 2009 2009102
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The Third Cycle

Complete proprietary bottoms-up assessment of overall lighting industry &
True CoO model for LED penetration over hundreds of scenarios to 2020
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The Third Cycle

Quantifying the lighting market and
implications for the LED supply chain

» We belisve The Third Crle will become the gald standerd te measure the edogtion
of salid stae lighting (35L] aver the nex: decads, as Tha Saennd Crole was o the
cwrrerk BLU investment cycle. W find the grestest misconception is the moticn that
the residertial markst represems the entire lighting eppertunity, This regert shauld
help clear ug canfusicn

»  Our extensive models based on anticipated paybacks, price points, demand
slasticity, ez, predist that that LED lighting will reech a cumulative penetratien of
between 32.3% and 60.5% of the global lighting market by 2020, far cumulative
LED revenues of between $105.26 and $313.68.

» W conclude that LEDs will save a cumulstive 5T kKWh of eleciricity in the rest
dscade, remaving the need for B5@ full-zized powsr plants from the grid and
reduring a cumulative 848 tane of COy smizzions from the smasphers, sgual to
the amizsions from all of the passenger cars in the world.

& Achiming 485 izn of the worl dwid bt weald sreate 1. 30
_jobs and result in curmulative snergy savings of over $4858 aver tha next. decads,
making it ore of the mzst impartant traeds for iresstees ard all of us.

& Ve pradict the resd for Betwsen B, 300 and 4,700 sdditianal MOCYD tacks to e
imstalled inthe mest decade 10 meet demand. Further, we calculate the need for the
sapphire markst to row iz cver $20 by P00 up from S200M Last year.

+  Dur investment strategy is mukifscsted. We conlinue o "own” the botilenecks as
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Adoption Curves - Cumulative

* 54.8% to 82.5% by 2020

Total Cumulative WW Socket Penetration
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Adoption Curves - Cumulative

» 258.8B and 385.0B mm? of yielded, packaged epi between 2012 and

LED Area Required
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MOCVD

« 2,900 to 4,800 tools projected from 2010-2020

~300 average per year
* Where is the Third Cycle?
* Replacement/Upgrade/COO

Reactors (Base)
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Sapphire Supply-Demand

Sapphire Demand
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So how do we get there?
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“Ban the Bulb”

South Korea

Japan

Philippines

Malaysia

Australia

2010 2011 2012 2013 2014
USA 100W 75W 60W - 40W
Canada 100W (Deferred) | 75W (Deferred) | 60W - 40W (Deferred)
Mexico 100W 75W 60W - 40W
China 100W 60W
Cuba
Argentina
European Union 100W 60W
UK 100W - 75W 40W - 15W

16  Source: IMS, Canaccord Genuity
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US Utility Rebates

« 138 program sponsors
« 423 individual incentives (CFL, Fluorescent & LED)
» 39% are manufacturer buy-downs

* 19% are LED; 50% are bulbs, 50% fixtures
— with an average of $12.50 instant savings

“Bill Hamilton of The Home Depot observed that LED products already account
for nearly 10 percent of his company's retail light bulb business in those

regions where there are utility rebates to offset the initial cost”
- Jim Brodrick 7/21/2011

Full list at: http://www.energystar.gov/index.cfm?fuseaction=activity_search.basic
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* All eyes on 12t 5-year plan
 Plan being written, nothing published y

— Multiple rumors, nothing definitive

* Qur view:
— Downstre

on likely procrastinated

18 Source: Canaccord Genuity CANACCORH Genuity



* Eco Points program

— 4/2009: “points” for energy saving TVs, appliances, lighting; redeemable
for other goods as an economic stimulus/green initiative

— 12/2009: LED replacement bulbs added as redeemable product
— By June 2010 LED bulbs were 19% of bulb volumes (60% of bulb value)

« Tsunami/Fukushima Dal-ichi disaster
— Took 7% of Japan’s capacity offline
— Sense of nationalism led to surge in LED bulb sales
— LED bulbs briefly surpassed traditional bulbs
— Has since cooled off — next wave likely spring cleaning

19 Source: Canaccord Genuity CANACCORU Genuity



Korea

» Goal for 60% of all lighting to be LED by 2020
— 100% in the public sector

$185M spent between 2012 and 2013 for public sector
conversion, subsidies to small merchants and tax breaks to
private Cos

Presidential committee believes it can create a 1 trillion Won
market and save 7-8 power plants

20 Source: Canaccord Genuity CANACCORU Genuity



Reducing costs with throughput and yield
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$40 to $4 how

does this happen?

60W LED Lamp Bill of Materials
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Projected LED supply-demand

« 200% growth in supply and 90% growth in demand from 2009-2011
— Oversupply could commoditize the market, spur new wave of LED adoption
 Flattening of LED demand

— Growing OLED penetration in trad. LED markets, gradual lighting adoption,
improvements in LED efficacy
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« Oversupply leads to commoditization in many segments of
the value chain.

« Cost structure becomes paramount in a commoditized

environment.

Equipment Substrate Epi/Chip Package Light Engine  Luminaire

24 Source: Canaccord Genuity CANACCORU Genuity



Analysis

* DOE Cost Reduction Roadmap
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Throughput: Epi (MOCVD), Chip, Package

« Usable surface area per wafer increases
» Surface area per run increases

2" (50mm) 4" (100mm)
42x2 11x4 6X6
one wafer area (cmz2) 20 81 182
47.8mm total wafer area (cm2) 851 892 1094
change 105% 129%
30.8mm one wafer usable area (cm2) 16 72 168
total useable area (cm2) 662 790 1010
change 119% 153%
r=22.4mm r=47.8mm
a=1576mm” a="7178mm’ =4.6x greater
26 Source: Canaccord Genuity CANACCORH Genuity




Yield vs. throughput - gross margin sensitivity

* “Yield trumps all”

— 10% improvement in yield is far more beneficial than a 10%
improvement in throughput.

4-chamber
55% 65% 75% 85%
55 27% 38% 47% 56%
6.0 26% 37% 46% 55%
6.5 25% 36% 45% 549%
7.0 23% 35% 44% 53%
2 chamber
55% 65% 75% 85%
55 21% 35% 43% 50%
6.0 19% 33% 41% 48%
6.5 17% 31% 39% 46%
7.0 15% 29% 37% 44%

27 Source: Canaccord Genuity CANACCORU Genuity



Yield: Epi (MOCVD), Chip, Package

* Yield stacking
— Epi: <30% - 90%
— Chip: 50 — 90%
— Package: 65% - 90%
=10% - 80% combined!
* Memory/Logic market >95%

* Much room for improvement

28 CANACCORL Genuity



Beyond the myopic solutions
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From efficiency...

2007: Lexus LS 600h first car to use LED daytime running lights
=1mpg savings!

30 Source: motorauthority.com CAN ACCORH Genuity


http://image.automobilemag.com/f/6690951+w750+st0/0605_2007_lexus_ls600h_01.jpg�

...to Branding

Today we recognize Audi in our rear view mirrors by the
headlights

31 Source: netcarshow.com CAN ACCORH Genuity



From efficiency...

Today it's all about instant energy savings

32 Source: Philips, GE CAN ACCORIj Genuity
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In the future most lighting could be networked, leading to
greater insight into our energy consumption patterns and
optimized electricity generation/distribution
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The Agency Problem

* Many different commercial lease structures

* For example
— Single net lease: tenant pays (1) property tax
— Double net lease: tenant pays (1) tax and (2) insurance

— Triple net lease: (1) tenant pays taxes, (2) insurance, (3) common
area maintenance

 The Issue:

— Who pays for the physical lighting upgrade may not be the one that
benefits from the actual electricity savings...

 Where is the incentive?

34 CANACCORL Genuity



Conclusions

« LED will be the “hidden gem” of the Cleantech/Sustainability
movement

« Upstream investments have been made
— Allows for costs to come down exponentially

« Government incentives will help but not required
— Standards might be better

« LEDs will begin as an energy efficiency story
— Blubs to fixtures

— As in all other applications of LEDs transformation will occur beyond
energy savings

— Increased TAM
* Downstream innovation key

35 CANACCORT Genuity



Thank you!
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